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We, Iamxb CvTBiLt, a Britiflh Subject, 
of Qlencoin, 129, Brasnhall Lane South, 
Bramliall, Chdsmra, and Tbb On. Wkll 
SiTGirrBBRiNo CouPAinr, Ldoxkd^ a 
British Company, oi Cheadla Heath, 
Stockport, Cheahire, do hereby declare the 
nature ol this inventioii and in' what 
manner the same ia to be performed, to be 
particiilarly described and ascertained in 
add by the foliowin^ statemeAt ; — 

This invention relates to cementing 
plugs for ase in connection with the 
cementing of the space between the steel 
lining of a bore hole and the snrface oi thci 
earth strata of the hole. 

In the drilling of weila or hon holes fw 
the production, for example of oil, water 
or brine, it is usual to line the walls of the 
hale with steel casing for the purpose of 
20 supporting the walls and also, to prevent 
ingress of water from the upper strata, 
which may be undesirable. Tne steel ca!s- 
ing in lengths which ^re jointed by the 
usual screwed couplings or by welding is 
inserted into the bore hole, and for ease of 
insertion, exterior diameter of the cas- 
ing is^oomewhat.less than the diameter of 
the bore hole. 

The lower end of the easing is usually 
provided with a heavy steel . shoe 
tubular form. The shoe is : provided with 
an internal ^I^^ of cast, iron, aluminium, 
concrete, artificial re^in, or other material 
capable of being drilled. Within this 
35 plug a non-fetum valve is located for pre- 
venting the dow of lii^uid frtwi the hole 
upwaroly into the easing^ while nermit- 
ting liquid being Dumped down throu^ 
the casing beneath the shoe and then 
40 opwaidly through the annular ^ace 
betw^n the casing and bore Hole. 

The casing is inserted in the boie hole 
until the sfiie is a ehort distance above 
the bottom of the hole and. then it is ueual 
to pump or circulate water or mud fluid 
from the surface thrmigh the casing and 
non-return valve. This water or mud fluid 
will tiien paM upwardly through the 
annular space biatween the casing and Bur- 
tace of tne bore hole until it reaches 

!fround level. Iliis oixeulation of liquid is 
or ihe purpoae of washing away any 
obd'.uotiona. vuoh aa mud or elay 
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the annular space, the presence of which 
would be objectionable to the subsequent 
cementing operation. 

After circulating the* water or mud 
fluid, a plug is inserted inside the casing 
at the surface, the top flttinge of the casing 
closed and lijiuid cement pumped down 
inside the casing on top of tne plug, caus- 
ingthe plug to travel down the casing. 

When a aufflcnent quantifty of liquid 
cement hae been pumped into the 
casing, a second or top plug is 
inserted abofva the liquid oeaoQuent and, 
after. tiLie lop fittings having again 
been fixed in positicm, mud fluid £s 
pumped into the casing above the s«M>nd 
plug, forcing the whole oolxmm. of liquid 
cement and mud fluid downwards \mtil 
the first plug abuts against the shoe pluff 
at the bottom of the casing. Continuea 
pumping causes the second or top plug to 
travel downwardly formng the liquid 
cement . through passages in the bottom 
pluff, and thence past the non-return valve 
to tne annular space around the casing 
until the whole quantity of liquid cement 
has been injected in the bore hole the 
top plug comes into contact with the 
bottom jplug, the completion of the process 
being indicated by an increase of the 
pumping pressure at tike surface, 
. The well is then left tor a sufficient 
time te allow the Hauid cement to set and 
form an impermeable seal and support for 
the earth straita around the outside of the 
steel casing. ^ 

The cement having set, the various 
plugs, that is the top plug, the bottom 
plug and the' shoe plug with the non-> 
return valve, which are all constructed of 
a drillable material, are drilled out. the 
drilling being continued through the 
cement below the shoe. 

It is an object of the present invention 
to provide an improved form of eementinff 
plug -which may readily be oonstructea 
and which is particularly suitable to the 100 
after«cementing drilling operation. 

It is important that ue operator should 
know when the cementing i»uga have been 
penetrated while being drilbd after the 
cementing ^oration. « ^105 

It is known in oonnebtion widt bcmhcrfo 
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cementing equipment to have to drill np a 
concrete. plug and in. practipe such con- 
crete haa been oolonred oy the inclnaion of 
a suitable oolotiring material. When such 
5 a coloured ^uff is drilled up the cuttings 
are mixed witn the mud fluid being cir- 
culated. 

It is a further object of the invention to 
provide improved colour indicating means 
10 incorporated in the plug. 

The cementing plug according to the 
invention is formed by moulding or cast- 
ing it &l concrete ur similar cementitious 
material, and is provided with an annular 
15 flexible paddng ring or diapluragm caat 
therein and adapted to engage. the waU of 
the casing. 

The plugs may have oast therein a bottle 
or other receptacle containing a dye or 
20 colouring matter adapted when rdeased 
by drilling to stain the circulating mud 
, fluid ia distinctive colour. 

In the accompanying drawings: — 
Figure 1 ib a eectioaal elevation 
2ft through a bore hole showing the steel cas- 
iAg with the plugs; in p<»sition for the 
cementing operationi 

Figure 2 is an elevation of the bottom 
plug, _ 
80 Figure 3 is a plan of the bottom plug^ 
Figure 4 is a sectional elevation. 
Figure 6 is a sectional elevation of the 
top ^ug, ^ , , , 
Figure 6 IS a plan, and* ^. ' ^ 
80 Fi 7 is a sectional plan on una 7—7 
. of Figure 6. • . « 

In carrying the invention into effect 
according to one convenient mode by wa^ 
.of example^ the bottom plug 6 which is 

40 cast or numldod in concrete or similar 
ceinentitious material^ is of circular cross 
section, the lowi»r part 6a being of a 
diameter oonfbniLmflr to the diameter of 
the steel casing 7 (Kgnre 1). The upper 

41 part 66 is of reduced diameter to provide 
an ^™wlftT > M>aee between it and the cas* 
ing. Near tne iipper end of the reduce^ 
part a flexible nng or diaphra^ 8 of 
rubber or otiier suiwie material is cast in 

60 the phig, being aaoured in poeition b^ 
metal naila,^ wooden pen or the liu 9* 
The diaantfter of thedxsphragm^ ie slightly 
in excess of the bore of the casmg. 
At the Tipper end the i^ug ia provided 

65 with a dishing or reoess 10 across which 
a tube 11 cKtendsL tile »ds of the tube 
being cast in the plug. The tube 11 may 
be xormed of any suitable drill^le 
material such as comprised paper or 

50 artiflcial reein and provides meane for 
lifting the pluff. 

Located at ^e junction of the ports 6a 
and 65 is a series of dkiwnwardly extend* 
ing passages 12 which merge into an a^ial 

•6 passage 13. 



Located at a suitable position within the 
plug is a battle or contamer 30 which con- 
taina a colouring material pr dye which 
may be of solid powder, liquid or crystal 
form. The botUe is inserted during the 70 
casting of the plug. 

The plug is cast in a suitable mould 
having provision for holding the 
diaphragpn 8 and tube 11 in position. 

The top plug 14 has its upper part 14a 7ft 
of a diameter permitting an easy sliding 
movement with the steel casing and may 
be cut away or necked at the central port 
14& to save material and for lightness. 

At the lower end the plug is provided 80 
with a cast-in diaphragm or ring 15 of 
rubber or other flexible material, « The 
diaphragm is held in tha groove by pins 
16*simi]Ar to the diaphragm of the bottom 
plutt. ' 66 

Ther uwper end 17 of the plug is of 
reduced diameter* to accommodate a seal- 
ing ring 18 formed of rubber or other 
flexible material and having a flange 19 ^ 
by which it is cast in the plug. Pins 20 90 
are provided for holding the ring in 
position. ^ 
. ^ The upper end 17 is provided with a'" 
dishing or recess 21 across which the cast» 
in liftmg tube 22 is located, ^ 96 

The top plug is of concrete or similar 
cementitious materials cast \n a. suitable 
mould in which positioning means are 
provided lor the diaphrftgm 16 ^ sealing 
ring 19, and the lifting tube 22.^ During 100 
casting a bottle or container 31 of dye or 
other colouring material is inserted at a 
suitable positicm. 

In operation, the .steel casing 7 having 
been placed in poeition and water or mud 106 
fluid circulatea down the casing and 
upwardly through the annular space 24» 
the bottom plug 6 is inserted within the ^ 
casing, and liquid cement 25 pumped in 
above the plug, after -which the top pluff 110 
14 is inserted. Mud fluid is now pumped 
into the casing about the top plug 14 
causing the lower plug 6, cement 26 and 



top .plug 14 to descend until the bottom 
pluff 6 aouia against the concrete plug 26 115 
of the shoe 27. 

Continued pumping forces the top plug 
14 downwwrdlb- whereby ihm cement is 
forced' past the flexible diaphragm 8» 
through the passages 12 and 13 of the 120 
bottom plug, the passage 28 of the shoe ^ 
plug, past the non-return valval^ and into * 
the annular space 24. 

It will be appreciated that during this 
process the pressure liquid above the top 125 
plu^ is Invented from passing it by tbe 
flexible packing or sealing ring 18 which 
is of the nature of a U packing. 

The diaphragm 15 operates to clean the 
inside of the casing scraping away any 130 



depoeii of cement thereon. . . , ^ 

The flow oi cement thjonffh the bottom 
plug padsa^ee continuee nsm the topping 
14 engages the bottom ping, * 
6 Dnring the snbeeqnent drxlhng up of 
^ the top and bottom pinga, the dye bottlaa 
31. and 90 will be rnptnred to release the 
coionring matter wAiieh will stain the c^- 
ciflttting mud fluid to indicate to the 
10 operator that the plug has been pene- 

•'^Uwill be appreciated thai according to 
the strata being drilled through the mud 
in circulation will be ol diflejrent ooloure 

16 and by the utilisation of etamiwr dyes 
acceding to the invention suit^le con- 
trasting colours may be employed, 
operators being offered a selection of plugs 
with ▼arious colour staining properties. ^ 

30 Instead of casting the dye oontainw m 
the plugs, the latter may be * 
suitable recess or apertnre into whichthe 
container is placed prior to the insertion 
of the plug m the casing, whereby suit-. 

25 ably coloured dyes may be inserted as 

In some cases instead of the shoe plug 
and non-return valve being located at the 
bottom of the casing, they may set in a 
80 float collar located at a point intermediate 
the length of the cosing. 

The bottom plug may in some cixcum- 
atances be dispensed with the liquid 
cement being allowed to be tmmped down 
M in contact with the water below it. 

Having now particularly described and 
ascertained the nature of our said invent 
tion and in what manner the same la to be 
performed, we declare that what we claim 
40 18 :— 



1. A cementing plug for use in the 
cementing of casings in bore holes, formed 
by moulding or casting in concrete or 
similar cementitious material, ^ni having 
an annxilar flexible packing ring or i& 
diaphrarai cast tiierein and adapted to 
engage tne wall of the casing. 

A cementin^^plug as claimed in claim 
1^ wherein the diaphragm is secured with- 
in the plug by pins passing through the 60 
diaphragm and embedded in the concrete 
or Uke material, x 

3. A bottom cementing plug as claimed 
in claim 1 or 2 havii^ an upper reduced 
portion in which the diaphragm is located, 65 
and provided with radial passafree merging 
into an axial passage extending through 
the lower portiwi. 

4. A top cementing plug as claimed in 
claim 1* or 2, wherein the diaphragm is. 80 
located in the lower part of the pluff and 
wherein the upper part has a reduced 
portion forming a recess to a cco m modate 

a packing or s^ing ring which is oaet in 
the plug. • 1 • •* 

6. Cementing plujffs as claimed m claim 
1, 2, 8 or 4, herein means are provided 
adapted on penetration of the plug by 
drilling, to stain the drilling mud a dis^ 
tinotive colour^ said means comprising a 70 
bottle or container for a dye or colouring 
material of solid liquid powder or costal 
form, said container with the dye. being 
inserted into the plug during moulding or 
into a suitable recess moulded therein. 76 

6. Cementing plugs substantially as 
described with reference to the accom- 

^"SsSi thisSSday ^ 
MABKS& GLEBE. 
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